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At 1200GMT February 9, Boothvilie reported a wind of 35 knots from the
SSE at 850 mb. Brownsville had 40 knots from the northwest. Corre-
sponding upper air charts indicated the jet stream was becoming
organized over Georgia. At 500 mb, sfrongest winds were aligned over
Columbus, Macon and Augusta (Fig. 3), the eventual location of the
heavy snow band in Georgla (Fig. 4). Temperatures at 500 mb over south-
eastern Texas were generally colder than ~-197C., a significant cold air
temperafure In the development of snowstorms (Govee, Paul A., and
Russell J., Younkin, 1966}. The pressure was falling at the surface
over central Alabama and west central Georgia and satellite pictures
gave Indication of thickening cloudiness In cyclonic formation over the
western Gulf. '

THE CLIMATOLOGY OF SIGNIFICANT SNOWS IN GECRGIA

A review of snowfall records for 74 seasons (Table 1} indicates extreme
variahility from the mountainous terrain of north Georglia to the flat
coastal plain of the south. Chattancoga, near the northern Georgia
border, had 146 snows of one inch or more, December through Aprif,
whereas Tallahsssee, near the southern border, had 3, all In the moenth
of February (Fig. %), Heavy snows of 4 inches or more have occurred

in 31 storms at Chattancoga, but have not occurred south of the Albany-
Aima-Savannah line during thls perlod.
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Table 1 FREQUENCY OF SNOWS N 74 SEASONS

: moooz2m 3" 4" or 5" 6" or more Record/Date
DECEMBER

Chattanooga 12 5 1 7 2 8.8" 12/27/29
Atlanta 10 2z 1 1 4.9" 12/11-12/17
Augusta 4 0 1 2.6" 12/22/35
Macon 5 2 1 1 4.,0" 12/23/99
JANUARY

Chattancoga 28 16 8 3 5 9.1"  1/26-27/21
Atlanta 9 2 2 2 3 8.3" 1/23/40
Augusta 6 1 1 1 4.3"  1/13/12
Macon 3 3 2 ] 3.7 1/23/55
Savannah ' 0.5" 1/27/21
FEBRUARY .

Chattanooga 20 9 1 2 6 101" 2/10-11/12
Attanta 8 2 2 4 4,4"  2/23/01%
Augusta 2 1 1 3 t4.0" 2/9-10/73
Macon 4 4 3 3 2 16.5"  2/9-10/73
Savannah 1 1 1 3.6" 2/8/68
Tallahassee 1 1 1 2.8" 2/13/58
MARCH

Chattanooga 12 2 4 1 11,0 3/1-2/27
Atlanta 4 3 4.0 3/11/60
Augusta 2 1 1.7 3/9/32
Macon 1 1 2.0" 3/14/24
APRIL

Chattancoga 1 1 4.1 4/25/10
Atlanta 1 1.5" 4/25/10

January and February are the months of greatest frequency of significant
snows In Georgia. Their occurrence in December and March is mainly
limited to the north and central porticns of the state. Although they
rarely occur in April, November and late October, examination of coop-
erative station records indicates an accumulation of 3 to 4 inches in

the Gainesville-Clayton area on November 14 and 15, 1906. Recently,

on October 29, an cutbreak of Continenfal Polar air preduced 5 inches

of snow at Ellijay, also In The foothills of the north Georgia mountains,
This was perhaps the earliest occurrence in the State in over 100 years,
Chattancoga has received 4.1 inches as late as April 25 {in 1910),

LData for the period of record suggest that heavy snows of 4 inches or
more are untikely south of the Albany-Alma-Savanneh [|ine but may occur
at times in the northern haif of the sfate from December through March
and at higher efevaticns of The extreme north in April, November, and

late October,
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ABSTRACT

The record snowstorm which etruck the Southeastern U, S. in February

1973 has been examined and its features compared with those of midwestern
snowstorms. The climatology of significant snows of one inch or more in

Georgia is also reviewed and techniques are propeosed for forecasting snow
distribution patterns and anticipating the need for watches or warnings.

INTRODUCTION

Never [n the history of National Weather Service records in Georgia has

a winter storm of such intensity and magnitude blanketed central and
southern Georgia. Freezing rain and sieet preceded the snow as the cold
air continued southward across the State. The sterm center, which tracked
eastward across the Gulf of Mexico and central Florida February 9th and
10th, 1973, deposited a heavy snow band from southeast Afabama across
Columbus, Macon and Augusta In central Georgia Into tThe Carclinas, with
amounts In excess of 16 inches In many locations (Fig. 1J.

500mb LOW
POSITIONS

‘ia& ' \

Fig. 1. Storm of February 9-10, 1973,



The storm of February 25, 1914, had been the record storm for central
Georgia, preducing 8 Inches at Columbus and Augusta and 7 inches at
Macon. This record, which stood for nearly 59 years, fell as Columbus
and Augusta each reported new recerd snows of 14 inches. Macon with
16.5 inches had more than double its previous record.

Thousands of motorlsts fravelling to ard from Florida during the peak
tourist season were stranded in the heavy snow. More than 4,000 cars
were stalied on Interstate 75 between Forsythe and Cordele as snowplows
were brought In from Tennessee and other northern States. According to
newspaper accounts more Tthan 25,000 motorists were statled in the

Carol tnas. ' -

EARLY WARNING SIGNS OF A RECORD SNOW

The cold HIGH pressure system whlch began building over The MacKenzie
River Basin esast of Alaska (Hodge,1973) on Monday, February 5

dropped the temperature to 46°F. below zero at Great Falls, Montana by
early Wednesday morning, February 7. Afterncon temperatures Wednesday
reached the 80's in parts of Texas. The cold airmass continued to plunge
southward, reaching the coastal area of Georgla very early Friday morning
February 9. Some evidence of cyclogenesis (Fig. 2) appeared in the
western Gulf on the surface map of 2100GMT February 8 as the cold alr
became established over the Gulf, Rain along the Texas coast changed to
sieet and snow,
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Fig. 2. Percentage frequency of occurrence of cyclogenesis in
squares of 10° km?Z in Winter (1899 to 1939) (After Petterssen),
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Snow depth (inches)

Amounts of less than 4 inches (for which Traveler's Advisories may be
issued by the National Weather Servicelmay occur for most any location

in The state during February and mostly in the north and central portions
from December Through March including a rare occurrence in April,
November, or late October. For example, Balnbrlidge, in extreme south-
western Georgia, has received an inch of snow as ear!y as November 28%h
{in 1912).

COMPARISCN WITH MIDWESTERN STORMS

A study of 32 midwestern snowstorms (Harmes, Reinhart W., 1970) indi-
cates most had a heavy snow band 120-14C nautical miles north (or
northwest) of the frack of the surface LOW. The heavy snow band of the
February 0-10 southeastern U.S. storm was about 230 nautical mites
north of the surface storm track (Fig. 6).
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Fig. 6. Snow distribution across central Georgia, north of storm frack.
Precipitable water along track in eastern Gulf and north central Florida
1.5¢ inches,  Starm of February 9-10, 1973,

Cold fronts undergo an appreciable change in slope as They reach the
southern latitudes in the vinter months and There appears tc be a
direct relationship between the slope of the cold air and the distance
of the heavy snow band from the track of the surface LOW. this
relationship probably applies to the width of The freezing rain band
also., In the northern latitudes the freezing rain band accompanying
a major snowstorm is usualty on tThe order of 25 to 30 nautical miles
in width whereas In the southern stcrms, the band can be 50 miles or
more in width, In the record ice storm of January 7-8, 1973 across
north Georgia, the freezing rain band was approximately 60 nautical
mlies in width, occurring just south of the 850 mb 0°C isotherm which
remained nearly stationary along the northern Georgla border,
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The axis of a well-developed midwestern storm approaches the vertical,
The 500 mb LOW usually being only 20 to 40 miles southwest of the sur-
face LOW position. By contrast, the 500 mb tOW center of the

February 9-10 storm was about 350 nautical miles west of the surface

LOW at maximum development (Fig. 1}, a further indlicaticn of the shallow
slope of the cold air over the southeastern U.S.

There are four basic fypes of storms which affect the Great Lakes reglon
and which move cut of cyclogenetic areas (Petterssen, 1956) in Alberta,
Canada, the lower Rockles, the Cklahoma Panhandle and the western Gulf of
Mexico (Fig. 7). The average speed of movement of 17 Cklahoma Panhandle
storms was 27 knots (3| mph}, comparable to the February 9-10 storm

which moved at about 28 knots across the Gulf of Mexico and central
Florida.
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In the midwestern storms it was found that a reasonably good correlation
existed between the amount of snow in the heavy snow band and the pre-
cipitable water available along the surface storm +rack, assuming a

10 to 1 snow-water ratio. Precipitable water aleng the storm track of
the February 9-10 storm was 1.56 inches in the eastern Gulf of Mexico
which correlates very well (at the 10 to 1 ratio) with the 16 plus inches
of snow in the heavy snow band extending from Columbus fto Macon o
Augusta, and northeastward intce the Carclinas.

ObJective estimates of precipitable water can be obtained based on
detailed guidance from The Naticonal Meteorclogical Center primitive
equation mode!l or subjective estimates can be made for the vicinity of
the storm track using extrapolation techniques.

PROPOSED FORECAST PROCEDURES

Although a study of many snowsterms would be deslrable in developing a
model for the southeastern U,S$., experience gained from studies of
Midwestern snowstorms and a detailed study of one of the all-time

record snows in central and southeast Georgia indicates comparisons
which could be of use in quantitative snow forecasting from precipitable
water available along the surface storm track, The curves shown on

Fig. 6 couid be applled to estimate snow distribution, pending study

of additional storms.

A review of the retfationship between a number of past storm tracks

and iimited snowfall data gives indication That fthe 230 nautical mile
distance of the heavy snow band from The surface storm ftrack appears
reasonable in major southeastern U.S. storms. For example, Atlanta's
record snowfall of 8.3 inches (10.3 inches at the downtown city office)
which occurred on January 23,1940 had a surface storm ftrack across
northern Florida. The atl-tTime record snow for Chattancoga was 12.0
inches on December 4, 1886 which suggests a storm frack over land across
southern Georgia. |7 is conceivable that the excessive precipitation
which occurred across central Georgia (16 plus inches}) was dus in great
part to the full maritime frajectory of the storm across the Gulf of
Mexico with near maximum winter season precipitable water available
(1.56 inches). -

In addition to the usual examinaticon of guidance material, the fol low-
ing procedure is recommended for forecasting snow in Georgia:

i. Examine synoptic charts, satellite maps, and occurrence of snow along
Texas Gulf coast to determine existence of deepening stcrm center in or
near ‘the cyclogenic area of the western Gulf. (Strong SE 850 mb wind at
Bootheville may be a clue.)

2, Plot several past positions of 85C mb 0°C isotherm approaching
Georgla.



3. Extrapolate the isotherm into Georgla glving consideration to

500 mb flow, blocking effect of The Bermuda HIGH and forecast posltion
of 540-meter (1000-500 mb) thickness [ine which often coincides with
the isotherm., Keep in mind the tendency of cold air wedges to flatten
as they pove scuthward. In general, snow wlll occur north cf the

850 mb 0°C isotherm, and freezing rain and sleet in a 30 to 60 mile
bgnd 1o the south, HetheST snow is |lkely in the area between the
0°C tisotherm and the -5°¢ dewpoint |ine (George, Joseph J., 1960).

4, Track 3=hourly positions of the surface LOW, extrapolate in the
general directlon of the 500 mb wind=flow. 22 fo 28 knots appears to
be a reasonable speed of movement. Snow will generally begin in
western Georgia by the time the LOW is south of Mobile if the track
appears orlented toward central or northern Florida.

5. Forecast the precipltable water (surface to 500 mb) avallable along
the forecas?ed surface storm track In the eastern Gulf of Mexlco, east
of 85° W Longitude,

6. Multiply the forecast precipitable water by 10 to approximate the
greatest depth of snowfall (In Inches) along the axis of heavlest snow.
From the dlagrams (Figs. 6 and 8), estimate the general snow distribu-
tion pattern,

7. Bracket the objective snow accumulation estimate with forecast
amounts which appear most reasonable for the storm situaticn. Suggested
forecast values (in inches) are as follows:

1 or 2 4 or more
1 to0 3 & or more
2 to 4 8 or more
3 to 6

8. Issue appropriate Watch or Warning,

Fig. 8 shows location of common Gulf sftorm tracks (A,B and C} which
affect Georgia. The corresponding heavy snow axes for the tracks (A',
B' and C') are also shown. Track A is based upon the February 9-10
storm and also shows position of LOW center when snow began at Columbus
and Augusta. The dashed |lines Indicate progressive movement of the

850 mb O°C isotherm across the state during The storm., Snow began at
Jacksonville at 1358Z with the arrival of the isotherm.

Studies have been made which relate heavy snow areas to position of the
850 mb LOW (Hanks, Howard H., Jr., Dean R. DeHarpporte, and Eugene C.
Grueber, 1967). A disadvantage of this method is the fact that 850 mb
charts are received only twice dally and changes can be considerable in
a 1Z hour perlod. The procedure proposed here makes use of 3-hourly
surface charts (and an occasional hourly sectional chart or other
information)to continuously monitor progress of the sform and predict

-10-
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its future path. This is extremely important since an error of 30
or 40 mites in location of the storm track can mean an error of 4 inches
or more in the predicted snowfall.

A wador problem In the Guif of Mexicoe has been lack of data, which has
preciuded a reliable analysis. The data buoy program and more adequate
satel|ifte coverage give promise of improved storm tracking capability.

SUMMARY

I+ was determined from this study that the flattening of a cold airmass
reaching Georgia and the southeasTern U.S. in the winter months bhas a
prenounced effect on the snow distribution patierns of Gulf storms as
compared To the ftypical midwestern U.S. storm. Heavy snow bands average
120-140 nautical miles in the Gul{ storm of February 9-10, 1973, The
Jjet stream location or axis of strongest winds at 500 mb over Georgia
can also be helpful in anticipating the future location of the heavy
snow band.

Relationships using precipitable water values ahead of The approaching
storm along surface storm 1rack can provide good estimates of The snow

to be expected along the axis of heavy snow (at the 10-1 snow-waTer ratio)
in the midwastern storm. This procedure appears to be fairly reliable In
the southeastern storm, although a considerable number of storms should

be studied fo determine more exact relationships.

Climatological considerations should be used as additional guldelines,
For example, examination of 74 seasons of records suggests That heavy
snows of 4 inches or more are unlikely south of The Aibany-Alma-Savannah
line. Smaller amounts, however, justifying tThe issuance of Traveler's
Advisories, could occur anywhere in The state during February.

The stiggested forecasting technique should be tested with future storms
to determine areas where improvement is needed and 1o refine the
procedure,

ACKNOWLEDGMENTS

The author is appreciative of the ideas and suggestTions contributed by
The staff at WSFO, Atlanta.



REFERENCES

George, Joseph J., Academic Press 1960: Pre-Trough Winter
Precipitation. Weather Forecasting for Aeronautics, pp. 40G5-406

Goree, Paul A,, and Younkin, Russell J. 1966: Synoptic Climatology
of Heavy Snowfall over fhe Central and Eastern U.S,
Monthly Weather Review, Vol, 94, No. 11, pp. 666

Hanks, Howard H. Jr., Dean R. DeHarpporte, and tugene C. Gruebher, 1967:
Snow Forecasting Procedures in the Central United States.
Contract No. CWB 11353, Techniques Development Laboratory, Weather
Bureau, ESSA, U. 3. Depariment of Commerce, 33 pp.

Harms, Rheinhart W., 197C: Sncw Forecasting for Southeastern Wisconsin,
NOAA Technical Memeorandum NWSTM CR 38, pp. 1-12

Hodge, William T., 1973: Climatic Data Report Southeastérn Snow Storm,
February 8-11, 1973, NOAA Technical Memorandum EDS NCC-Z, op. 9

Petterssen, Sverre, 1956: Motion and Motion Systems.
Weather Analysis and Forecasting, 2nd edition, Vol. 1, pp. 207







December 18, 1973

ERRATA SHEET

NOAA Technical Memorandum NWS SR~74

"Midwestern Snowstorm Models and the February 1973 Storm Over Georgla"
by Relnhart Harms

Correction: DELETE Line 5 and remainder of paragraph 4 on page 12.
INSERT instead:

120-140 nautical miles north of the midwestern storm tracks compared to
about 230 nautical miles in the Gulf storm of February 9~10, 1973, The
JetT stream location or axls of strongest winds at 500 mb over Georgia
can also be helpful in anticipating the future location of the heavy
snow band.






